Based upon a literature review and through interviews, discussions, and questionnaires filled out by accounting information systems (AIS) 
Introduction
he theme of a number of papers presented in the first Accounting Information Systems (AIS) Educators' Conference in 1999 in Denver, Colorado, was the perceived gap between what educators consider to be significant in teaching the accounting information systems courses versus the perception of professionals. This theme was repeated in various formats in the following years, and in the Third Conference a survey of educators on the subject was also conducted. The results of the survey were posted on the AIS Educators' conference website [AIS Educators ' 2001] . Several authors also have pointed out the apparent discrepancy in the evaluations that they receive when they teach AIS courses as compared to other accounting courses. The above factors are motivating forces behind this study.
Questions Asked
We felt compelled to ask these questions more rigorously in the following manner and benefit from the surveys that our colleagues have conducted in addressing these issues in their recent work.

Is traditional pedagogy still relevant for teaching AIS topics?  Do all accounting programs offer at least one AIS course?  Are the contents of the AIS course the same?  Is it possible to conduct a uniform competency test and achieve satisfactory results in a single AIS course?  Is a single AIS course sufficient to satisfy the professional skills needed from professional accountants?  What AIS topics are essential and should be covered?  Should the AIS topics be standardized in a manner similar to other accounting subjects such as, financial accounting, tax accounting, and auditing?  Should more courses be devoted to AIS subjects?  What would be the impact on faculty training and development in the short-run and in the long-run?  Does the basic AIS course prepare students for the next level of competencies? _________________________ Readers with comments or questions are encouraged to contact the author via email.
Changes in the Environment
To address these issues, we must be cognizant of the growing internationalization of businesses, as multinational firms are functioning all across the globe. Electronic media, electronic commerce and widespread use of the internet have facilitated interchange of goods and services while at the same time causing further challenges and complications for the accountant in recording and auditing transactions in the global market. Accounting firms have been transformed into providers of traditional tax and accounting services as well as consulting and information design providers. The consulting and information design functions, however, will likely be subject to reorganization rules as a result of recent audit failures. On an international level, the advent of the computer and the explosion of the internet have provided opportunities and threats -opportunities for instant communication, global interaction, exchange and communication, and threats for those who have or are falling behind in terms of the use and application of the new techniques in education, industries and services. This acceleration has also threatened the previously much slower pace in communication, manufacturing, and information processing. As a result, the gap between the rich and poor nations as well as the rich and poor in every society has widened substantially to a level that could jeopardize regional and global stability.
Delivery methods of the subject matter have dramatically changed. Most schools are equipped partially or totally with smart classrooms as well as several computer labs with easy access to several software packages, including the Microsoft Office family or similar software. Specialized software in various disciplines is more readily available. Topical and specialized searches of topics through the medium of the internet have become commonplace.
Both within the profession, as well as in academia, more specialization in the areas in which we work or teach has become prevalent. Many schools offer specialized courses or seminars in the use of the internet, in several applications' software and in database management. Students have taken a keener interest in one or several applications and have been able to either be self-taught or have developed basic knowledge with the assistance of professors or other students.
Most of the above factors and changes have had profound impact on the structure of the accounting curriculum, as has been well documented by issuance within the accounting discipline of the Bedford Committee report [AAA 1986 ], the White Paper [Arthur Andersen et. al. 1989 ], the Accounting Education Change Commission [AECC 1990 ] report and the Albrecht and Sack study [2000] . The issues addressed above have had even greater impact on the AIS courses, their contents and the way they are taught in business schools. This impact has articulated itself in the form of wide variations in practices in AIS teaching materials, pedagogy and the variety of subject matter covered. Unfortunately, this same observation was made twenty years ago and the problem continues [Wu 1983 ].
To bring some type of convergence to this varied practice, organizational leadership is needed. Thus, to provide reasonable answers to some of the questions asked earlier, we need to study the leadership provided to the AIS area in the past three decades within the broader discipline of accounting first. Then we consider options available to take the AIS area to a higher level. We hope the AIS educator community would provide appropriate answers to all the questions asked earlier through their research efforts.
The American Accounting Association, as the premier organization for accounting educators, has appointed several committees to investigate, evaluate and recommend appropriate courses of action to AIS (Accounting and Information Systems prior to 1980s). The following sections outline a few of these efforts.
Committee on the Role of the Computer in Accounting Education
The Committee Report, dated 1968-69, of the Committee on the Role of the Computer in Accounting Education concluded that in order for accounting students who are the future accounting professionals to keep pace with technology, students must a) learn a basic programming language and write a simple program, b) be able to incorporate computer problems into the accounting subject matter, and c) have coverage of electronic data processing as one of the aids to accounting. This mandate was far more advanced than the earlier mindset among accounting educators and professionals, who considered computers to be the domain of computer experts, and accountants to be mere users of technology. The term auditing around the computer was coined meaning that because we are not aware of what goes on within the computer system, the accountant's audit should be based on readable input and readable output, thus virtually ignoring the essentials of processing and transformation. The current mandate was a beginning, but a far cry from the difficulties and tribulations that accountants were encountering and were soon to encounter on a much larger scale due to their ignorance of the new technology that was leading the way and leaving the resisters to change in the dust.
Report of the Committee on Information Systems
The 1972 Committee on Information Systems was assigned with the charge to "assess the developments that are likely to occur over the next 10 years that will have a significant impact on the design and operation of information systems…" [AAA 1972, p The Committee concluded at the time that defining an accounting information systems program would be ill-advised [AAA 1972, p. 207] , particularly with respect to the incorporation of information systems material into accounting curricula. Instead it reported that the Committee would make an effort in predicting the impact of various developments on accounting information systems education. No specific recommendations were offered. If we can think of lost opportunities, this was definitely one of them -and a vital one at that. The profession could not afford to wait another couple of years to send out questionnaires, process the data collected and report the results of those findings. The profession was already way behind in the use and application of those resources. The educators, the professionals and the students in the field of accountancy were severely handicapped by this lack of action, and the absence of a clear mandate and direction.
Committee on Contemporary Approaches to Teaching Accounting Information Systems
This Committee of the American Accounting Association, referred to as the Mock Committee [AAA 1987 ], was formed with a more clear charge: a) identify problems of teaching AIS, and b) propose ways and means of dealing effectively with these problems.
The Committee Report that was issued in 1987 and was by far the most comprehensive work in the area of AIS by an AAA committee. The report took an inventory of the forty issues or subject matters in teaching the first AIS course and summarized them into four main issues. The Committee then concluded that a) students are given a non-homogeneous set of instructions/information in AIS, b) remedial instruction for existing faculty and students is essential, c) a new (revised) set of output objectives for the AIS course is necessary, and d) lack of qualified faculty, inadequate hardware and software, and inappropriate pedagogy are serious handicaps that need to be dealt with. Along the same line, four expertise levels were identified: a) IS user, b) IS auditor, c) IS designer, and d) IS evaluator. Other recommendations from the report suggested that the first AIS course must be taken at the junior level. Thus, the first course should serve as a prerequisite for other AIS courses such as AIS Auditing and Systems Analysis and Design.
Bloom's taxonomy [Bloom 1956 ] was suggested in identifying knowledge, comprehension level, application, analysis, synthesis and evaluation for the course in AIS. The suggested AIS content was to be composed of the nine areas of: 1) database concepts, 2) internal control, 3) technology of information systems, 4) user of systems technology, 5) AIS applications, 6) management use of information, 7) management of information systems, 8) systems analysis and design, and 9) auditing of AIS. According to the Committee, such course content would meet the core requirements for students preparing for a career involving any of the four roles identified above. The Committee also concluded that other further objectives would be met in an advanced course and through work experience.
The Committee recognized that those who do not have elementary computer literacy should take remedial action. Then the Committee recommended a proposed degree of coverage for the nine areas mentioned above. However, the coverage ratings for the topics and amount of coverage in the course were based on consensus and not unanimity of the Committee members. Therefore, in some cases, the coverage ratings do not appear to be consistent with the recommended level of coverage stated in the report. Second, it appears that the textbooks listed in the report did not cover all the nine areas. Third, no concrete set or sets of materials were offered for teaching an AIS course, and finally, it was not clear whether or not the gap between the materials available, based on the current course scope, and the desired knowledge demanded by employers of graduates had increased or decreased.
Calderon's Findings and International Federation of Accountants (IFAC)
Calderon et. al. [2002] provide an examination of the current state of accounting information systems' education. They provide an assessment of the current AIS in the United States and present two sets of guidelines available for AIS education. Calderon et. al. survey both undergraduate and master's programs of The International Association for Management Education (still better known as AACSB) accredited programs in accounting and reported that the "traditional absence of a focused, coherent attempt to develop and promote accounting information systems as an academic discipline may be one of the critical factors that contributes to the slow diffusion of AIS programs in business schools" [Calderon et. al. 2002, p. 29] . Moreover, only a small number of AIS programs are part of programs that have separate AACSB accounting accreditation, and there are only a smaller number of programs that incorporate curriculum ideas from AICPA and ISACA.
IFAC through its Guideline 11 (IEG 11) [IFAC 1998 ] suggested that there must be essential coverage of information technology in the accounting curriculum, and identified three roles beyond a user: designer, manager, and evaluator. The proposed coverage by IEG 11 assumes "pre-qualification" and "post qualification" stages. For pre-qualification, the guidelines suggest four courses: two foundation courses, one term to overview the user role, and a one term specialization for those seeking to be a designer, a manager, or an evaluator of AIS. IEG 11 also recommended post-qualification knowledge acquisition in the form of Continuing Professional Education (CPE).
The AICPA's Core Competencies
The AICPA's Core Competencies are those skills recommended as a minimum set of skills desired for entry into the accounting profession. These competencies are in the form of on-line resources available to all interested parties. As of February 2002, three groups of functional, personal, and broad business perspective competencies are stated [AICPA 2002 ]. Among these three broad groups, they further identify many elements within each group. The authors have identified 53 elements that seemingly impact AIS courses. These elements are listed in Table 1 . Then the authors have classified the competencies into the sub-areas that are relevant to and impact on AIS courses. The number of elements relevant to each sub-area are also identified in the form of the following tabulation:
It appears that most of the above competencies are presently covered in typical AIS courses. However, the depth of the coverage is different depending on the instructor's choice and the material available. The coverage of project management is often lacking. The review of these elements suggests that "team" competencies may be covered in the other project oriented courses. Furthermore there does not seem to be much emphasis on data modeling skills. Seemingly, this skill may have been integrated into the design elements which are listed above.
AIS Educators' Survey
The AIS Educators' Conference Survey was conducted during the 2001 Conference. Ninety-eight of the participants completed a short survey. The response rate was 59 percent and the results were posted on the Conference website [AISEC 2001 ]. This survey shows that the typical AIS course is offered at the junior level, that a great majority of programs blend the coverage of transaction cycles and/or business processes, and finally that many educators state the lack of class time available for using appropriate software. This finding is significant, because it is obvious that the study of such highly technical material without inclusion of appropriate software to enhance learning could be a potential problem that educators may have to confront in the not too distant future -yet again.
Survey of Textbooks
The authors reviewed eleven AIS textbooks with the highest frequency of use among the educators who responded to the AIS Educators' Conference survey. Table 2 . Table 2 is prepared based on the AIS Educators' responses provided by the individuals attending the 2001 Conference. The top ten topics ranked in the survey are listed first; the highest score of 3.55 (out of 5) is assigned to data flow diagrams and 3.34 to the tenth topic, systems design. In the next two columns the maximum number of pages dedicated to those topics in the textbooks reviewed and the number of the texts that cover the topics are listed. For instance, data flow diagrams are mentioned in only seven of the eleven textbooks. In many cases the minimum pages devoted to a particular topic were one to two pages. This lack of consensus among the authors and coverage of different topics at different lengths was also noted a long time ago by Wu, who said, "A problem faced by many AIS instructors is that accounting academicians do not agree on which subjects should be taught in the AIS course. This lack of agreement is aggravated by a variety of AIS textbooks covering different topics at different lengths" [Wu 1983, pp. 132-133] . The authors could not determine precisely what the number of pages allocated to a "computer-based practice set" was and what the extent of the coverage of that in each textbook was. In the lower part of Table 2 , the emerging AIS topics suggested by the educators attending the 2001 Conference and other sources are listed. The authors acknowledge that their counts of matching page numbers are subjective based on the authors' interpretation of the topic meaning.
All the textbooks are seemingly written for the first AIS course, but in most cases it is not clear who the target audience is (junior, senior or graduate). A few authors have mentioned their target audience in the preface to their books. Some authors have provided advanced topics, considering the target audience, such as strategy and value chain in their introductory chapters. Cases and problems in some books often assume prior knowledge of the subject matter that may not have been presented to the students at this stage of the curriculum -particularly those selected from professional examinations that cover internal control and system design topics.
Different styles in presentation and methodology make it difficult to determine the degree of importance placed on topics presented. This variation could be the result of marketing decisions by the publishers. Some materials are placed in the appendices of chapters by some authors while others cover them in the body of the text. Some texts offer computer skills out of custom published materials. Instructors often pick and choose topics to teach, and this further adds to the lack of uniformity in coverage of material and importance placed on each topic by the authors.
Area
No. of Elements In general, we observed that certain topics such as systems analysis and design and database are pushed toward the ending chapters of the texts. Furthermore, clear gaps exist in the areas of process flowcharting, business process reengineering and management use of information systems. Finally, we need to address the problems with conformity (or lack of same) with prescribed material based on the textbook author's or instructor's preferences.
Conclusion and Future Directions
Referring to the questions asked earlier, at this point, we are not certain which pedagogy is more appropriate for the first AIS course. AIS educators by and large employ the pedagogy that they feel comfortable with. The AIS subject appears to be different from the traditional accounting subjects such as taxation, cost, etc. Thus, it requires more interaction with computerized systems. We do not recommend any specific pedagogy at this time. The review of different surveys and interaction with our colleagues in various conferences have shown that AIS educators for the most part are comfortable with the effectiveness of their own pedagogy. We have observed more sharing of resources among AIS Educators' Conference papers and presentations than other areas of accounting. Thus, we believe the appropriate pedagogy will evolve as a result of continuous interactions among educators. This lack of concrete pedagogy may be responsible for lower instructors' ratings in AIS courses. Do all accounting programs offer at least one AIS course? The answer is affirmative, particularly for accredited programs. It is obvious many schools consider AIS as an essential skill included in the common body of accounting knowledge for the specialized tracks they offer. However, information in Table 2 demonstrates the contents of AIS courses offered are varied based on the degrees of importance placed on each topic by the educators. Our study of the relevant literature on AIS textbooks demonstrates a widespread gap between what the profession demands, as specified in the AICPA Core Competencies, and what we offer at institutions of higher learning. It is not the intention of the authors to sanction any degree of rigidity in the way and the manner that AIS topics covered. Nevertheless, we believe that this is a very important matter. Thus, the essential coverage expected is important enough that the profession may want to demand that authors and instructors put proper weight and cover some mandated essentials in the area in spite of the possible uproar regarding academic freedom. Unless some measures are taken by the AIS educators to specify the common topics and a minimum depth of coverage, it would not be possible to achieve an acceptable degree of satisfaction when assessing the competencies desired for an AIS course.
The next question is what topics should be included in a single AIS course? We recommend a combination of the highly rated topics in Table 2 and the topics suggested by the Mock Committee. One may find a certain degree of overlap between these two sources. Nevertheless, this approach will allow some standardization of the topics and more convergence in teaching practice by AIS educators. At the same time, non-conformity may be necessary where qualified instructors are on the cutting edge and could introduce innovative content and coverage that others may benefit from in the years to come.
One thing that is clear is that there is not enough time to cover all the essential materials in a single AIS course. This is evident by the variety of topics covered in a typical AIS course. In many cases the instructors may have to prioritize and choose among competing topics. Although some accounting programs offer up to four additional AIS courses, the titles of those courses clearly indicates that they are dealing with more specialized areas of AIS such as information systems audit, database design and e-business. We believe a second AIS course could be developed totally dedicated to the emerging issues of AIS and even deeper coverage of materials covered in the first course. Due to the nature of changes in information technology, it may be imperative to create a separate course. This course should in no way be used to teach specialized topics such as IS audit.
We believe AIS educators are in the best position to assess the issue further and organize the courses in a customer focused manner. This will be possible only by studying and addressing the real needs of the employers of the AIS graduates. Of course, we believe that the resources requirement would be an issue in pushing such a proposal. However, it appears that the benefits received from promoting AIS courses and programs, as evidenced by demand for such AIS graduates, would far outweigh the costs of creating more courses and faculty development. 
